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[11*313] GaAsS«±tC^>ri,j:-3t3i|i^«c 

mtm.m^ixtzmm-^ht£h^'rnm^mY=7y'jx9 
x'hh^t ^m.bth . mm. i ia«<7)^b^*sft 
us. 

[i»*3i4 ] mm 1 ie®<^^i:-^!fij¥^f<^s<:7)$gjt 

-yXKm^^--; yjvti-i?yt<D±mmt-^mimjs. 
imm 5 ] mm 2 Mm^it-^m^mi^mn^ 

ymmmiS.tixm. mii::^'yymm.uwim^ 
^ymmimmizx-yXKj^^-^t-yiDviii-^^yt 30 

[000 1] 

mzGa.As^^7-^m^mhyyi-'X:?cr):t-S. 
[0002] 

immm mm.oaAs ^co^To^a b 9 y 40 

'rymmm.-^m. ^<^Mm. mmMmm 

itz. ^\^-^^mkizliAuG^m^S,i}'^ti^tLm 

[00 0 3] -e^O-^Jt UT. ^ticK. Eda et 
al. , IEEE Electron Devices 
Lett. , vol. ED-34 (1987) 141 

9mimmmt&. so 
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[ooo4]mei±^ff)mmwmx'hi. zzx-m^^ 

(»tix\^hmmMfm. x5-y^'m2 8tc{iAuG 

(ix 5 ■/ bmtAuGem^htix\i'^i. 

[0 00 5] |iriKilRl={i. UBT<D^!Fmm 

-tl1j^l>Z'0\,^Xi^^Kt,tix\i^l. 
[0006] i-f. **£gH4GaAsa«R2 1±(C. n 
♦-GaAs3k^':? • ay:?^h«22 5. 
0X1 Oi«cm-3, J|[$5000A) , n-GaAs3 
ki7;5'®2 3 (itS: 3. 0 X 1 0" c tn-3 . if § : 7 
OOOA) , p'-GaAs'<-;^Ji24 1. 
OX10i9cm-3. : lOOOA) . n-Alo.3 
Gao.7AsX5>y^')i2 5 (iSIJt : 5. OXlQi^c 
)?§ : 2000A) . n* -Ga A s ay:^':? h 
Ji2 6 (jg® : 5. OX 1 0'«cm-3, lf§ : 1000 
A) i&Jil=:«SL;^:±fc:, 07 (a) t^^^i^fc, x 
S y^'««SfflAuGe®2 82:^«^)SL, §<5>(37* 
hUi^XhJ'<^-y290im^ti. 
[0007] mzmi ( b ) iZTTstXoiZ. yt hl'v 
X b y 1^ - y 2 9 0 ^ -7;^ t UT 3 n^gll^X .y f-^ > 
b (KI : l2 : H20 = 7 : 4 : 85 5) . «ffitJ^X'y 
f-^yh (H2SO4 : H2O2 : H20= 1 : 1 : 1 2~ 

2 4 ) Tx s </ ^y^-^^mm-^ . 

[0008] <!K^zmi ( c ) \,zmtx 3 \>z. K-xnm. 

fflAuZn®3 0^^^fiK-r^. -J-iOf^. yi^VW 

xh^'^^-y29o^mcttt. u^m^m^zK-x 

[000 9] <5?l^. n&ythVi/XVf^^-y29l 
SrffMLs ZfVk'7X^t.zLX. %iii:tnmi,zAxxZ 
n®3 05rx«y^y2/-ri>fc. 117 (d) (C5^-rJ:3 
t;. '<-x«fig>'N-^'-y*<-C#4. 

[00 10] 117 (e) \,Z^-fXo\Z^ 

X yf-^yhT. '<.-X®2 4fcJ;t>'aU^':?a2 3S: 
xy^y^^t. '^-A^-9-S:?gfig-r4. 

[0 0 1 l]J^(c. 117 (f) \izm-iio\iZ. ni^^^ 

€filfflAuGe«3 1 -eof*. 7:r.h 

v'jxv^-^9-y29i-&'m&'fi,t. 

[00 1 2] i>:tC07 (g) (CSs-fidte. WK, 7t 

}-u-jxh^-<i^-y292im^i-i. ^ix. mi 

(h) tc^-tiats 3'^^^x-yf-^yh. eSEit^x 

-yi'^yhX':2u^^^^m^L. m^miff-^ 
tz^. yithu>'xh/-^^-y29 2i:m^i-i>kiiB 

[00 13] 

OfflV^^<^•CV^5AuZn, Au GeS^^0Au^K3^-S 
fCS±«0«mSrieiL, GaAsi:cOjj— AliO^y 
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[00 151 §A>tC, AuGe. AuZn#<OAu^m 

[0016] JiLhcOJ: ^ tc, t^*coSffiftf4t'{i, n 
[00 1 7] nVrJ'^ hJ^*%<. 

X V ^ji^mmiiw^h i t i& a w t -r-s . 

[00 18] 

^-^h^^i^X^ (HBT) (Ct>^^T, :t-S-y^fl: 30 

[ 0 0 1 9 ] s/o. ^wmit-^^^mt. mm 
t-^yi^mm. m^^mwtt<z^m:^mzm\,z 

[ 0 0 2 0 ] $ ^> IC. *^B^<7)^l:^!||5i{£^{^a(i ^ G 
a A s S«±tcS-^-f I, J; o tc^f^s/lA^-meSiXi^c^ 

[0021] *l6H^O^-^iN»#:^lt<^iei^{i. 40 

\fpmmLti.z- -y ^;ki^M^jg^-ri. ist . is- -y 
^mm^i-^z^^yMmmm-hJMt. fiie->y^ 

Mm-^v^^mimmzm^-tixmt. itts^i 
[0 0 2 2] tfz. ^mnc^it^^^ammmmij 
izi^-ti::kizx*)nm. pmmijcommm<r>^mi¥ so 
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issais^sxigi:. m:^'y'yjmm^izi-^ymm 
^iz g s&iitfinzmt&xmt . **tf i b im h 

[0023] 

T i /N i ^- S -y ^'^ffiSrlil^t^f^UcHBT-Cj) 
2 1{i:^«eMH4GaAsSiK. 2 2{in*-GaA 
saV:?:? • ny^'^ 23{in-Ga As 
^M-. 2 4(ip*-GaAs'<,-Xl. 25Jin-AI 
o.3Gao.7AsXS«y:?Ji, 2 6l±n* -GaAs ay 
^^hJi^rftS, 7{4NiJi, SJiTi^T', X 

[ 0 0 2 4 1 12 2 {i. ±EH B T<7)SjiXigSrS^-rBrffi 

[002 5] t-f> ^^14GaAsa^2 1±IC, n 
♦-GaAsnU^:? • ziy-^i;Ym22 (JUS: 5. 
OXlOiScm-^ Jf§5000A) . n-GaAsH 
U^'^'Ji2 3 (jSJg: 3. 0X1 Oi7cm-3. Jf$ : 7 
OOOA) . p*-GaAs'<.-Xl24 (lUg: 1. 
0X1 Oi9cm-3. Jf$ : lOOOA) , n-Alo.3 
Gao.7AsX5<y^'Ji2 5 (ilS : 5. 0X10"c 
m : 2000A) . n*-Ga As 3^:^'^' h 
12 6 (iUt: 5. 0X10'^ Jf$ : lOOOA) 

m,zmMi-h. ^(r>±{z. ytVVi^xYn9-yio 

O^XS-y^^HfCOJ^tcm-r-St. 02 (a) l^Tfcf 

[ 0 0 2 6 ] iJiJtC. 02 (b) tC^K-fi^t, ytV\^ 
1 0 0&v;?.:?(cLTK^x-yf-^y 
h (H2S04 : H2O2 : H20=l : 1 : 1 2~2 4) 
X. ay:5':7M26, tsitX, xs .y5'JB2 S&x-y 

[0027] mz^ yitV wjx yj^^-y i o o Sr— 
flHH&Uc^te. ytWy^Yf^-!'-y^. 02 

yi 0 llcjgfiKUEt. :ic07:r M'i;xh>'N-:5'-yi 
0 l^'7;^:J'tCLT, SSit^X-yf-A-yh (H2SO4: 
H202 : H20= 1:1:1 2-24) <-xm2 
A. i5XX/. riUi?i^m2 3^Ji-yi'yyLX<-X^ 
^m^thb. 02 (cXOXolZ^j:^. ^m.. 3 
-^y^^ NS22(?)^'CX>yf-y/^ffih1- 

M 2 2 -C-^^Lx ■vi-y'/'ttlT-ifiX^K 

[0 0 28] y^fc. 7*M'yxh/"^^-yi0 1S:— 
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m^Ltzm. 02 (d) izTprtxoiz^ nxmm<^ 
[0029] in±iz. N i mm7 ii&mmj^izj: o 

iOlOOOA^J^St. 02 (e) <7)j:-5Jc^rS. 
[00 3 0] y t hly-JXh^^-f^ -yi 0 2^ 

iH^-r & i: . «flsa5to;^t::N i t T i cr>mmmi> . § 
^>(c. s^i?si^T-c 6 0 0 'c. 1 ^mnimmi a 

itt:J:'3, Ni i:Ti^-i-tf3j--5.y:?€ffi*«x5«/ 
IZ. Ti/Ni^liS-fflv^i.^i:(iJ;0, t-'^Xc^:t- 
[0031] mz^ 02(f) (cs^l-i: a fc. ak^'^ 

-^x^izim^J^yi-^yhX'^U^':!^ ■ '3y-S'9 YM 

2 2^X>/f'yjJ<LT3Vi?^^HfSrmU SS^H^ 

[0032] mfc. ytvv-jxvi 03^^i-rs 

112 (g) tc:5"x-rj:3(i^0. 

[0033] mmmm2 ) ^^m^<nmii.<nmn. 

^z■r>\^x)::xv^zmm■i>, 

[0 0 34] 03 {±. sb<■9■^iJg±fc, n^m^mz. 

ISHJ^tTi/NittffiSrfajLjtHBT-C*!.. 

03 ( a) ^i^cr>^-mm. 03 (b) {S'?-«iJIM0-C^ 
■So l(i¥ffilittGaAsS^t'J>0. 2{in*-Ga 
Asai-:;-!^ ■ ay-^f-^YM. 3lin-GaAs ni^;? 
^JS3, 4{ip*-GaAs^-XJB, Stin-InG 
aPxS'/^-Ji, .(>\tn*-GsiAs-:iy^^YmX'h 
I. 

[ 0 0 3 5 ] 04 (C. ^(Om^n^^s-t, 04 llfcl^ 
( d ) <o;^i¥ii!0. fl!!{4BriB0'CJ)l.. ^T. 04 

[ 0 0 3 6 ] ^-r. 04 ( a ) t^-TJ; 0 (C. ^^i^tt 
GaAsS^l±(C, n*-GaAsaU'^':7 • ay:^' 
i5'hJS2 (JftS: 5. 0X1 Oi8cm-3, J?$ 5 0 0 0 
A). n-GaAs3l/^':?ji3 (jtg : 2. 0X10 
i6cm-3, : 7000A) . p*-GaAs^->^ 
14 (SIS: 2. 0X1 019 cm-^ Jf§ : 80 0 
A) . n-I nGaPxS-y^'JlS (««: 5. 0X1 
Q^Tcm-K J¥$ : 700A) . n^-GaAsny^? 
^'M6 (aigg: 5. 0X1 0>«. ^§ : 20 00A) 

[00 3 7] $ii.(3'?-iO±{C. S i NM9 0^fiEiilU 

t'x>y^y;^t. s i NM9 Q<7)n^-y^mmh, 
WJx\--^mmLt:.%. SiNlR9 0$-vx:?tL-C^' 
xyK^X-y^^Vh (^XVM: HjOj : *= 1 0 : 
1 : 1 0) Uyi^X<yf-^y (HC 1 : uyg?= 
1 : 5) i:T. M6fcJ:l/fx$ -y ^'15 S:X 
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•yf-Vi/L, 04 (b) tC^iofc:, SLX-9-J^A»<i, 
2 700Ari5-^^. 

[0038] mz. s i N1S9 0 t:~m^Lt:m. n 

If S i NIS9 1 SrjSISL. 7:r hVi^XhA:?-^ (0 

S^-tir-f) S:^Xi?(:7>yStT'X>yf-yyL. S i N|g9 
l(0A':7-yS:?^^^. ^£/';^h^l!lM^. S i N||g 
9 l$-vx:7tctr^'xy^x>y^^yh-C\ 'x-;^ 

iB4fcilf3l.'^:?S3S-X>y<fy^<U 04 (c) 

10 m-tiiol,Z.^}<-^J^m'i:>^j:hK-Xyi-^^l^m- 
icol^, ■9-r3k^':5'Ji2A*ii'-tx-yf-y^§iX& 
SS<^gilS*"CX'y^y>?'lr^t'?<^*'J:v^. i<mk 

[00393 <Rl=, S i N|iJi9 1 ^-fll^L, SSS 
iN92S:^L!t^> 7tM^i/';^hA':?-y (0^ 

SUT. ^ffi0<O04 (d) (c^-rJ:aiC, ^TJffflgf 
20 \,ZSili9 2<^f<9-yim^'i-h. 

[0040] -ewit:. N i sji 7 ^mmimmi.zii o 

200A||«, $f>(2. TiSJM8$:EB^»^£K:J:0 

lOOOA^^-t-St. 04 (e) t^-S. 

[004 1 ] -5-<7)^s S iN|!i9 2^|^*tT®ffi^^:? 

-yimm-ht. ma a) t^ro. ^^^tc. m^^i? 

HMTT 6 0 0-C. 1 ^^JMa^ff 0 i tT'N i t 

T i i^m- s -y ^mmm^^ixi, , 

[0042] ^i^<mm:Lt -y :?^-9-iDai§Ji2 7 

OOA-C^O, iOgllg|5T«OStmSri<-r.5/tfe 
30 (3. ^ll]Ti/NimiS««${4. x5-y^;<-9-<7)^$ 

ii^h-k-%>h^ti:^<r>l20Qk^z^^Ltz. Lt^V. 

m Jt^-^-J^^Ui^iT i /N i iMiiO)^Ji!c«rlS;^(i^t 
xSv:5'^$t;:>rttl.Ti/Nilffi<50Jf§*S2 

/3gg(cJ¥<Tt. Se^S^fc«^t;:^iff^WN' 

^-y?gfigS:tl.>ri:*«fl=^, ^tz.(4, 05 (b) 

S^-rJ:d(c. Ti/Ni«ipH7{4. SII8I516, ■t'Sr 

:b*>€fii>'N':J'-yx-yi?gp-C'«, Sm**^v%/ito, ^ 

ff^A-r^-y^i^/ijix-S ^ t J: I. , 
[0043] 04 (g) kZ^-tXoiZ. S iN9 
40 3 SrjayS. l9iei:l^«<0:^TS l NI8I9 Sc^^'N-^'-y 

$rJ^^L3tfi. S i NJi9 3^v;?.:7tU'C3l/^'^';< 

•9-X-y^yi/S:tft^^^r^*lt^4Td . 
[0044] fi^t;, 04 (h) \,zm'io\Z^ SiN 

[0045] \;i±<r>m&<r)mm. 1 iJ J:C<2-C(4. T i / 
N i ^l:fflv>;t*^ «^fc:J: T i /N i mffi 
<r>Bz. yi9)i'<7WSiiT''ittLt>\iZ^ySf-V^r- 
(Au/Pt/Ti ) $-|gl^LTtJ:>-\ 
50 [0046] 
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im<m^] :t- s •/ i'^mnt t-r t i /n i to 

[0 04 7] :^-^"/9mmm^tlXTi/Nia)^ 

[01 ] :^m<^m^m^:^^twimmx'hi. 

[05 ] msi>xcommmAmm^i^tmmmxh 

[06] la!*«7)HBT5:5rrBrffi0-CJ)S. 



[011 
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1 mm.GaAsmL 

2 n*-GaAs3U^':J' • ayr?:? hJl 

3 n-GaAsaU^^'S 

4 p^-GaAs-^-X® 

5 n- I nGaPXS>y:?^ 

6 n^-GaAsai^rJ'^' hJi 

7 NiSlK ■ 
10 8 Ti^M 

90.91,92,93 Si N^JK 

15 mffiWiR 

16 sua? 

17 Ti/Ni^li 

2 1 ^^iittGaAs^ 

22 n^-Ga-Asai^^f^ ■ ay^^hM 

23 n-GaAsnp^:?® 

2 4 p*-Ga.AsK~xm 

25 n-A 1 o.sGao.7AsX5 'vrJ'ii 
20 26 n*-GaAs3>':J'^' 
28 AuGeXS'/^'^Si 
290, 291, 292 U-J:^}- 

3 0 AuZn's--;?.®® 
31 AuGenV^'rJ'lISi 

100, 101, 102. 103 U'JXh 



[02] 
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